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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 30 
August 2007 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 6, 8, and 9 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent Application Publication 2003/0056901 to Nakano etal. 

In regards to Claims 1 and 8, Nakano et al. teaches a plasma processing unit 
comprising: a processing container 10 whose pressure can be reduced by a pump 
(Paragraph 458); first and second electrodes 8, 4 arranged in the processing container; 
a process gas supplying unit 17 that supplies a process gas into the processing 
container; a tubular supporting part 12B that supports the first electrode 8 as broadly 
recited in the claims, the tubular supporting part forming a space together with a bottom 
surface of the first electrode 8 such that said space is disposed within the tubular 
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i 
I 

supporting part 12B below the first electrode 8, and a high-frequency electric power 
supplying part (shaft 13) at; least partially arranged in the space, as broadly recited in 

i 

the claims. The high-frequency electric power supplying part further includes a first 
high-frequency electric power source 27 that outputs first high-frequency electric power 
having a first frequency; a first matching unit 26 for impedance matching of the first 

i 

frequency; and a transmission line 27A that transmits the first high-frequency electric 

i 
i 

power from the source to the matching unit. (Figure 17) The first high-frequency 
electric power transmitted to the first electrode is adapted to generate plasma in such a 
manner that the substrate 16 to be processed can undergo a plasma process by means 

i 

of the plasma. (Paragraph! 325) 

In regards to Claim 6, Nakano et al. teaches that the transmission line 27A 
consists of a coaxial cable, (Paragraph 323) 

In regards to Claim 9, Nakano et al. teaches that vent holes 7 are provided in the 
second electrode 4 to jet out the process gas towards the first electrode 8 holding the 
substrate 16 to be processed. (Figure 17) 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

I 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such thatthe subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 3, 11, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakano et al. in view of U.S. Patent 5,643,364 to Zhao et al. 

i 

i 
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The teachings of Nakano et al. were discussed above. 

In regards to Claims! 3 and 1 1 , Nakano et al. does not teach that the length of the 
transmission line is shorter than 3A/4, A being a wavelength of the third harmonic wave 

of the high-frequency electric power, and with respect to the third harmonic wave of the 

i 

high-frequency power, an output terminal of the high-frequency electric power source is 
an electrically short-circuited end and an input terminal of the matching unit is an 
electrically open end. 

Zhao et al. teaches a plasma processing unit (Figure 2), wherein a transmission 
line that transmits high-frequency power from high-frequency power generator 12" to 
processing container 10 is less than one eighth of the wavelength of the high-frequency 
power signal in length. (Column 3, Line 61 - Column 4, Line 6). Zhao et al. further 
teaches that when the transmission line is short compared to one quarter of the 
wavelength of the high-frequency power signal, the matching unit can be connected at 
either end of the transmission line; i.e. the transmission line in question can run from the 
high-frequency power generator to the matching unit, or from the matching unit, as part 
of the high-frequency power generator, to the processing container. (Column 2, Lines 
40-44) An output terminal of the high-frequency power source 12 is an electrically 
short-circuited end and an input terminal of the matching unit 30 is an electrically open 
end. (Figure 2) 

i 

It would have been obvious to one of ordinary skill in the art to modify the 
apparatus taught by Nakano et al. to have the length of the transmission line between 
the power source and the matching unit be less than one eighth of the wavelength of 

I 

i 
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the high-frequency power signal, and to have an output terminal of the high-frequency 
power source be an electrically short-circuited end and an input terminal of the matching 
unit be an electrically open end. The motivation for having the length of the 
transmission line be less than one eighth of the wavelength of the high-frequency power 
signal, as taught by Zhao et al. (Column 4, Lines 3-11), would have been to allow for the 
substitution of a relatively inexpensive, compact, reliable fixed matching unit for the 
conventional variable matching unit, which can be more expensive and less reliable. 
The motivation to have an output terminal of the high-frequency power source be an 
electrically short-circuited end and an input terminal of the matching unit be an 
electrically open end, as taught by Zhao et al. (Column 4, Line 63 - Column 5, Line 9), 
would have been to allow for the inclusion of comparator circuitry to adjust delivered 
power as measured at the electrically open end of the matching unit by comparison with 
a desired power 38, which is illustrated in Figure 2 to be set relative to ground 
(electrically short circuited end). 

Setting the length of the transmission line to be less than one eighth of the 
wavelength of the high-frequency power signal translates to the length being less than 
3A/8, A being a wavelength of the third harmonic wave of the high-frequency electric 
power. (The frequency of the third harmonic is three times the frequency of the applied 
high-frequency power signal, and thus the wavelength of the third harmonic is also three 
times the wavelength of the applied power signal.) Having the length of the 
transmission line be less than 3A/8 meets the limitation that it be less than 3A/4 (a length 
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i 

where a resonance state of a third harmonic wave of the high-frequency electric power 
may be generated). 

In regards to Claim 17, Nakano et al. teaches that the transmission line 27A 
consists of a coaxial cable. (Paragraph 323) 

6. Claims 4, 5, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakano et al. in view of U.S. Patent 6,887,339 to Goodman et al. 
and U.S. Patent 6,703,080 to Reyzelman et al. 

The teachings of Nakano et al. were discussed above. 

In regards to Claim 4, Nakano et al. does not expressly teach that the high- 
frequency power generating part generates high-frequency power when DC power is 
supplied to it, or that the DC power source converts commercial AC power to generate 
the DC power. 

Goodman et al. teaches that a DC power source 1 14 converts commercial AC 
power (line voltage power supply) to DC power, and supplies the DC power to a high- 
frequency generating part (convertor 122) via a cable. The high-frequency generating 
part then generates the high-frequency power. (Figure 7; Column 10, Lines 19-42) 

It would have been obvious to one of ordinary skill in the art to modify the 
apparatus of Nakano et al. to have the high-frequency power generating part generate 
high-frequency power when DC power is supplied to it, and to have a DC power source 
that converts commercial AC power to generate the DC power. The motivation for 
making these modifications, as taught by Goodman et al. (Column 10, Lines 39-42), 
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would have been that such an arrangement, among other benefits, allows the high- 
frequency power to be controlled by varying the voltage on the DC converter. 

In regards to Claims 4, 5, and 19, the combination of Nakano et al. and 
Goodman et al. does not expressly teach a filter, having an output terminal connected to 
the transmission line as an electrically short-circuited end, that selectively allows the 
high-frequency electric power from the high-frequency power generating part to pass, 
through; or a circulator, connected between the high-frequency generating part and the 
filter, that allows a forward wave from the high-frequency power generating part to pass 
through and absorbs a reflected wave from the matching unit. 

Reyzelman et al. teaches that a high-frequency power source 14 includes a filter 
(diplexer comprising low pass filter 52 and high pass filter 58) connected to the 
transmission line as an electrically short-circuited end (Figure 3B), that selectively 
allows the high-frequency electric power from the high-frequency power generating part 
to pass through; and a circulator 32, connected between the high-frequency generating 
part and the filter, that allows a forward wave from the high-frequency power generating 
part (power indicated at 28) to pass through and absorbs a reflected wave from the 
matching unit 60. (Figure 3B; Column 7, Lines 13-21; Column 9, Lines 3-30) 

It would have been obvious to one of ordinary skill in the art to modify the 
combination of Nakano et al. and Goodman et al. to include a filter and a circulator in 
the manner taught by Reyzelman et al. The motivation, as taught by Reyzelman et al. 
(Column 9, Lines 31-34) for including a filter in the manner taught by Reyzelman et al., 
would have been to decrease the amplitude of reverse signals coming back from the 
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plasma load through the matching unit and reaching the high-frequency power 
generating part. The motivation, as taught by Reyzelman et al. (Column 13, Line 55 
Column 14, Line 3) for including a circulator in the manner taught by Reyzelman et al., 
would have been to provide isolation and suppression of reflected power caused by 
interactive plasma impedances that would otherwise degrade stability and reliability of 
the system. 

7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakano et al. in view of Reyzelman et al. 

The teachings of Nakano et al. were discussed above. 

i 

In regards to Claim 7, Nakano et al. does not expressly teach that the first 
frequency is 70 MHz or greater. 

Reyzelman et al. teaches the use in plasma processing systems of very high 
frequency (VHF) power generators, with frequencies of 40-300 MHz (which range 
overlaps with the claimed range). (Column 1, Lines 50-61) 

It would have been obvious to one of ordinary skill in the art to modify the 
teachings of Nakano et al. in view of the teachings of Reyzelman et al. to use a VHF 
power generator to supply the first power to the first electrode. The motivation for 
making such a modification, as taught by Reyzelman et al. (Column 1, Lines 50-61), 
would have been to obtain better uniformity of ion and radical flux across the wafer, 
higher productivity, and higher repeatability. 
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8. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakano et al. in view of Zhao et al. as applied to Claim 1 1 above, and further in 
view of Reyzelman et al. 

The teachings of Nakano et al. and Zhao et al. were discussed above. 

In regards to Claim 7, the combination of Nakano et al. and Zhao et al. does not 
expressly teach that the first frequency is 70 MHz or greater. 

Reyzelman et al. teaches the use in plasma processing systems of very high 
frequency (VHF) power generators, with frequencies of 40-300 MHz (which range 
overlaps with the claimed range). (Column 1, Lines 50-61) 

It would have been obvious to one of ordinary skill in the art to modify the 
teachings of Nakano et al. and Zhao et al. in view of the teachings of Reyzelman et al. 
to use a VHF power generator to supply the first power to the first electrode. The 
motivation for making such a modification, as taught by Reyzelman et al. (Column 1 , 
Lines 50-61), would have been to obtain better uniformity of ion and radical flux across 
the wafer, higher productivity, and higher repeatability. 

9. Claims 14-16 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakano et al. in view of Zhao et al. as applied to Claim 1 1 , and 
further in view of Goodman et al. and Reyzelman et al. 

The teachings of Nakano et al. and Zhao et al. were discussed above in regards 
to Claim 11. 

In regards to Claims 14 and 16, the combination of Nakano et al. and Zhao et al. 
does not expressly teach that the high-frequency power generating part generates high- 
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frequency power when DC power is supplied to it, or that the DC power source converts 

i 

commercial AC power to generate the DC power. 

Goodman et al. teaches that a DC power source 1 14 converts commerciaf AC 
power (line voltage power supply) to DC power, and supplies the DC power to a high- 
frequency generating part {convertor 122) via a cable. The high-frequency generating 
part then generates the high-frequency power. (Figure 7; Column 10, Lines 19-42) 

It would have been obvious to one of ordinary skill in the art to modify the 
apparatus of Nakano et al. and Zhao et al. to have the high-frequency power generating 
part generate high-frequency power when DC power is supplied to it, and to have a DC 
power source that converts commercial AC power to generate the DC power. The 
motivation for making these modifications, as taught by Goodman et al. (Column 10, 
Lines 39-42), would have been that such an arrangement, among other benefits, allows 
the high-frequency power to be controlled by varying the voltage on the DC converter. 

In regards to Claims 14-16 and 22, the combination of Nakano et al., Zhao et al., 
and Goodman et al. does not expressly teach a filter, having an output terminal 
connected to the transmission line as an electrically short-circuited end, that selectively 
allows the high-frequency electric power from the high-frequency power generating part 
to pass through; or a circulator, connected between the high-frequency generating part 
and the filter, that allows a forward wave from the high-frequency power generating part 
to pass through and absorbs a reflected wave from the matching unit. 

Reyzelman et al. teaches that a high-frequency power source 14 includes a filter 
(diplexer comprising low pass filter 52 and high pass filter 58) connected to the 
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transmission line as an electrically short-circuited end (Figure 3B), that selectively 
allows the high-frequency electric power from the high-frequency power generating part 
to pass through; and a circulator 32, connected between the high-frequency generating 
part and the filter, that allows a forward wave from the high-frequency power generating 
part (power indicated at 28) to pass through and absorbs a reflected wave from the 
matching unit 60. (Figure 3B; Column 7, Lines 13-21; Column 9, Lines 3-30) 

It would have been obvious to one of ordinary skill in the art to modify the 
combination of Nakano et al., Zhao et al., and Goodman et al. to include a filter and a 
circulator in the manner taught by Reyzelman et al. The motivation, as taught by 
Reyzelman et al. (Column 9, Lines 31-34) for including a filter in the manner taught by 
Reyzelman et al., would have been to decrease the amplitude of reverse signals coming 
back from the plasma load through the matching unit and reaching the high-frequency 
power generating part. The motivation, as taught by Reyzelman et al. (Column 13, Line 
55 Column 14, Line 3) for including a circulator in the manner taught by Reyzelman et 
al., would have been to provide isolation and suppression of reflected power caused by 
interactive plasma impedances that would otherwise degrade stability and reliability of 
the system. 

10. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakano et al. in view of U.S. Patent 6,089,181 to Suemasa et al. 

The teachings of Nakano et al. were discussed above. 
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Nakano et al. does not expressly teach a second high frequency electric power 
source and second matching unit for supplying a second electric power to the first 
electrode. 

Suemasa et al. teaches first and second high frequency power sources 140, 148 
are connected to a first electrode via first and second matching units 144, 156, 
respectively, for supplying two electric powers to the first electrode. (Figure 1) 

It would have been obvious to one of ordinary skill in the art to modify the 
apparatus taught by Nakano et al. to include a second high frequency power source and 
a second matching unit connected to the first electrode, as taught by Suemasa et al. 
The motivation for doing so, as taught by Suemasa et al. (Column 5, Line 63 - Column 
6, Line 57), would have been to supply a superposed RF power to the first electrode, 
thereby improving plasma etching uniformity and rate. 

11. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakano et al. in view of Zhao et al. as applied to Claim 1 1 above, and further in 
view of Suemasa et al. 

The teachings of Nakano et al. and Zhao et al. were discussed above. 

i 

The combination of Nakano et al. and Zhao et al. does not expressly teach a 
second high frequency electric power source and second matching unit for supplying a 
second electric power to the first electrode. 

Suemasa et al. teaches first and second high frequency power sources 140, 148 
are connected to a first electrode via first and second matching units 144, 156, 
respectively, for supplying two electric powers to the first electrode. (Figure 1) 



Application/Control Number: 10/775,145 Page 13 

Art Unit: 1792 

It would have been obvious to one of ordinary skill in the art to modify the 
apparatus taught by Nakano et al. and Zhao et al. to include a second high frequency 
power source and a second matching unit connected to the first electrode, as taught by 
Suemasa et al. The motivation for doing so, as taught by Suemasa et al. (Column 5, 
Line 63 - Column 6, Line 57), would have been to supply a superposed RF power to the 
first electrode, thereby improving plasma etching uniformity and rate. 
12. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakano et al. in view of Suemasa et al. as applied to claim 20 above, and further 
in view of U.S. Patent 6,242,360 to Fischer et al. 

The teachings of Nakano et al. and Suemasa et aL were discussed above. 

The combination of Nakano et al. and Suemasa et al. does not expressly teach 
that the high-frequency electric power supplying part comprises three vertically stacked 
boxes, and the first high-frequency electric power source, the first matching unit, and 
the second matching unit are contained in the three boxes. 

Fischer et al. teaches that a high-frequency electric power supplying part 300 
comprises three stacked boxes 324, 308, 310, and that a high-frequency electric power 
source 310 and a matching unit 328 are contained in separate boxes. (Figures 3 and 4) 

It would have been obvious to one of ordinary skill in the art, in view of the 
teachings of Fischer et al., to modify the apparatus taught by Nakano et al. and 
Suemasa et al. to provide at least three stacked boxes to separately contain each of the 
first high-frequency electric power source, the first matching unit, and the second 
matching unit. The motivation for doing so, as taught by Fischer et al. (Column 4, Lines 
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49-60), would have been to ensure a single RF current return path to the high-frequency 
electric power source and to eliminate stray return currents by isolating the body of each 
RF matching network from the chassis of the RF shield box. 

Whether the boxes are stacked "horizontally" or "vertically" is a matter of the 
frame of reference from which the apparatus taught by the combination of Nakano et al., 
Suemasa et al., and Fischer et al. is observed, and is not considered to be a patentably 
distinct structural difference between the claimed invention and that taught by the cited . 
prior art. 

13. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakano et al. in view of Zhao et al., and further in view of Suemasa et al. as 
applied to claim 20 above, and further in view of Fischer et al. 

The teachings of Nakano et al., Zhao et al., and Suemasa et al. were discussed 

above. 

The combination of Nakano et al., Zhao et al., and Suemasa et al. does not 
expressly teach that the high-frequency electric power supplying part comprises three 
vertically stacked boxes, and the first high-frequency electric power source, the first 
matching unit, and the second matching unit are contained in the three boxes. 

Fischer et al. teaches that a high-frequency electric power supplying part 300 
comprises three stacked boxes 324, 308, 310, and that a high-frequency electric power 
source 310 and a matching unit 328 are contained in separate boxes. (Figures 3 and 4) 

It would have been obvious to one of ordinary skill in the art, in view of the 
teachings of Fischer et al./to modify the apparatus taught by Nakano et al., Zhao et al., 
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and Suemasa et al. to provide at least three stacked boxes to separately contain each 
of the first high-frequency electric power source, the first matching unit, and the second 

i 

matching unit. The motivation for doing so, as taught by Fischer et al. (Column 4, Lines 
49-60), would have been to ensure a single RF current return path to the high-frequency 
electric power source and to eliminate stray return currents by isolating the body of each 
RF matching network from the chassis of the RF shield box. 

Whether the boxes are stacked "horizontally" or "vertically" is a matter of the 
frame of reference from which the apparatus taught by the combination of Nakano et al., 
Zhao et al., Suemasa et al., and Fischer et al. is observed, and is not considered to be a 
patentably distinct structural difference between the claimed invention and that taught 
by the cited prior art. 

Response to Arguments 

14. Applicant's arguments with respect to the pending claims have been considered 
but are moot in view of the new ground(s) of rejection necessitated by the amendment 
to the claims. 

Conclusion 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maureen G. Arancibia whose telephone number is (571) 
272-1219. The examiner can normally be reached on core hours of 10-5, Monday- 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone 
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i 

number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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